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(54) Machine for filling and closing tubes 

(57) A machine (M) includes an endless conveying 
line (1), which has gripping means (2), arranged equis- 
paced for loading tubes (3) with vertical axis and with 
the open bottom turned upwards. The line (1) is operat- 
ed stepwise, with the step equal to the distance between 
the gripping means (2), for transferring the tubes (3), 
one by one, to subsequent stations (S2, S3, S4, S5, S6, 
S7, S8), which are arranged along the line (1) and in 
which the following operations are performed in this or- 
der: cleaning inside the tube (3), orienting of the outer 



prints, filling the tube with a measured quantities of the 
product, closing the bottom, code applying, and possibly 
trimming in case of tubes made of synthetic material. 
The machine includes also a station (S9) for expulsion 
of rejected articles and a download station (S10) for 
transferring good tubes to an outlet line (7). The confor- 
mation of the line (1 ) and the arrangement of the stations 
are optimal to reduce dimensions, simplify the construc- 
tion and limit the costs of the machine (M), at the same 
time ensuring high reliability. 
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Description 

[0001] The present invention relates to filling tubes 
made of aluminum alloy or synthetic material, with paste 
products or similar. 

[0002] According to the prior art, the tubes have a cy- 
lindrical shape, are open at the bottom and have an al- 
ready sealed cap at top. The so prepared tubes are fed 
to the line of machines aimed at filling the tubes and 
closing their bottoms. 

[0003] For this purpose, the tubes are disposed on the 
line in vertical position, overturned, that is with the bot- 
tom aperture turned upwards, in order to allow filling 
means to introduce a measured quantity of liquid or 
paste product into each tube. 

[0004] Afterwards, the bottom of the tubes is closed, 
obviously in a different way, depending on the type of 
material of which the tubes are made, aluminium alloy 
or synthetic material. Some machines forfilling and clos- 
ing the tubes have closing means, situated in different 
stations, for both types of material, which are selected 
alternately, in relation to the kind of tube being proc- 
essed. 

[0005] The machines for filling and closing tubes in- 
clude, upstream of the tubes filling station, a suitable 
station for washing the tubes inside, indispensable if the 
product to introduce is food, a pharmaceutical, a cos- 
metic or the like. 

[0006] Normally, the tubes have a series of impres- 
sions, such as marks, information about contents and 
others, which must be in a selected position, when the 
tube is filled and closed. 

[0007] For this purpose, the machines for filling and 
closing tubes have a special station, situated upstream 
of the closing station, in which the tubes are rotated on 
their vertical axis until the impressions have the desired 
orientation. 

[0008] After the closing, and before the discharge sta- 
tion, the tubes can be subjected to additional operations, 
for example code applying or trimming, as well as the 
control and possible rejection of defective ones. 
[0009] It is intuitive to understand that each single 
step of the above mentioned cycle has different charac- 
teristic features and needs, which must be satisfied at 
the best by the respective means of the machine for fill- 
ing and closing tubes. 

[0010] This requires an accurate planning of the ma- 
chine configuration and of different working means, in 
order to avoid the situations, in which the functionality 
of one working element limits the functionality of another 
one, and anyway to respect the most general needs of 
simplicity, reliability and compactness of the whole. 
[0011] The object of the present invention is to pro- 
pose a machine for filling and closing tubes, which is 
designed in such a way as to perform in a best way filling 
and closing of the tubes, with working means being 
properly arranged and whose total dimensions are not 
extended. 



[0012] Another object of the present invention is to 
propose a machine, which allows the operator to per- 
form easily verify, cleaning and maintenance opera- 
tions. 

5 [0013] The characteristic features of the invention will 
be pointed out in the following description, in accord- 
ance with the contents of the claims and with reference 
to the enclosed figures, in which: 

10 - Figure 1 is a schematic front view of the machine 
for filling and closing tubes proposed by the inven- 
tion; 

Figure 2 is a corresponding top view of the machine 
15 of Figure 1 . 

[0014] With reference to the above Figures, the pro- 
posed machine for filling and closing tubes as a whole 
is indicated with M. 
20 [0015] The machine M includes a conveying line 1, 
extending in a horizontal plane, along an endless path 
defined by two straight runs, a fore run Ra and a rear 
run Rp, respectively, having ends connected to two 
curved portions, first T1 and second T2, respectively. 
25 [0016] According to the shown non-exclusive exam- 
ple, the two straight runs Ra, Rp are parallel and the two 
curved portions T1 , T2 are semicircular, with a same ra- 
dius. 

[0017] The rear straight run Rp is situated parallel to 
30 and beside a shoulder 110, defined by a structure 100 
of the machine for filling and closing tubes M and aimed 
at housing mechanisms controlling working means can- 
tilevered to the shoulder 110 and situated above the 
conveying line 1 and belonging to the working stations 
35 mentioned in the following. 

[0018] The conveying line 1 includes gripping means 
2, arranged equispaced, which support tubes 3. 
[0019] The conveying line 1 is operated by related 
motor means, not shown, to move in an intermittent way 
40 by forward steps coinciding with the distance between 
the gripping means 2. 

[0020] Therefore, each station works with one single 
tube 3. 

[0021] As it has already been said in the introductory 
45 note, the tubes 3 can be made of aluminum alloy or syn- 
thetic material, and have a cylindrical shape, are open 
at the bottom and have an already sealed cap at top. 
[0022] The tubes 3 are fed one by one in a selected 
position by feeding means 4 in a region corresponding 
50 to a loading station S1 , situated at the beginning of the 
fore straight run Ra of the conveying line 1 and having 
first conveying means, which take the tubes 3 and load 
them onto the gripping means 2 in an overturned posi- 
tion with the axis being vertical, thus with the open bot- 
55 torn turned upwards. 

[0023] A cleaning station S2, situated downstream of 
the loading station S1 , in the fore straight run Ra of the 
conveying line 1, has means, not shown in detail since 
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known, for cleaning each tube 3 inside. 
[0024] The cleaning station S2 can be activated or de- 
activated in relation to the needs, which depend on the 
character of the product to be introduced into the tubes 
3. 

[0025] An orienting station S3, situated in the fore 
straight run Ra of the conveying line 1, downstream of 
the cleaning station S2, has means, not shown in detail 
since known, for rotating each tube 3 on its vertical axis, 
so as to bring the impression made on the lateral surface 
of the tube to a selected angular position. 
[0026] A filling station S4, situated downstream of the 
orienting station S3, in a position corresponding to the 
first curved portion T1 of the conveying line 1 , has supply 
means 5, which supply measured quantities of liquid or 
paste product into each tube 3. 

[0027] The supply means 5 include, in a known way, 
a hopper 50, from which the product is taken and intro- 
duced into a batcher 51 , for example a syringe, commu- 
nicating with a nozzle 53, situated above the open bot- 
tom of a relative tube 3, dwelling in the filling station S4. 
[0028] The supply means 5 are for example fastened 
to the structure 1 00 and to the relative operating means 
by quick connection means, so that the whole group can 
be entirely and easily removed from the machine to be 
cleaned. 

[0029] At least one first closing station S5 for metallic 
tubes 3 is situated at the beginning of the rear straight 
run Rp of the conveying line 1 , after the first curved por- 
tion T1 , thus downstream of the filling station S4. 
[0030] According to a preferred embodiment, shown 
in the Figures, the operations of closing the metallic 
tubes 3 bottoms are divided in more subsequent sub- 
stations, to avoid constructive complications of the op- 
erating means. 

[0031] The operating means, known and not shown, 
are suitably activated if metallic tubes 3 are fed to the 
conveying line 1, or deactivated if the fed tubes are of 
synthetic material. 

[0032] A second closing station S6 for tubes 3 made 
of synthetic material, is situated in the same rear straight 
run Rp of the conveying line 1 and its operating means 
are activated or deactivated alternately to those of the 
previous first closing station S5. 
[0033] According to a non-exclusive example, the 
closing means for tubes 3 made of synthetic material 
include heat-welding means connected to a head 6, 
which moves vertically and is lowered onto the tube 3 
dwelling in the station, so as to act on the open bottom 
of the latter. 

[0034] A code applying station S7, situated after the 
second closing station S6, in the rear straight run Rp of 
the conveying line 1 , has means, likewise known, for ap- 
plying a prefixed code onto each tube 3. 
[0035] The working means of the last station are ac- 
tivated or deactivated, when needed. 
[0036] A trimming station S8, situated in the terminal 
part of the rear straight run Rp, has cutting means, which 



act on the prefixed portions of the tubes 3 of synthetic 
material, exceeding the bottom closing line. 
[0037] Obviously, the working means of the trimming 
station S8 are activated only when synthetic tubes are 

5 processed. 

[0038] A station S9 for expulsion of rejected articles, 
is situated in the second curved portion T2 of the con- 
veying line 1, downstream of the trimming station S8. 
[0039] The tubes 3 considered defective are removed 

10 from the conveying line 1 in the station S9 and conveyed 
to e.g. a collecting container or the like. 
[0040] The remaining tubes 3, that is the "good" ones, 
are downloaded from the conveying line 1 in a discharge 
station S10, situated immediately downstream, in the 

15 second curved portion T2, by second conveying means, 
which take the good tubes 3 from the gripping means 2 
and introduce them into an outlet line 7. 
[0041] The advantages of the proposed machine M 
result apparent from the above description. 

20 [0042] First of all, as far as the choice to work on only 
one tube 3 in each station is concerned, it derives from 
the intention to maintain the line dimensions small, to 
simplify the working means conformation and to reduce 
the machine total cost, maintaining its high reliability. 

25 [0043] The shape of the conveying line 1 , endless with 
two parallel runs and semicircular connections, allows 
advantages of simplicity of the normal straight open 
lines added to the ones of a turret machine, but with re- 
duced dimensions. 

30 [0044] The location of the filling station S4 in a curved 
portion of the conveying line 1 is particularly advanta- 
geous to reduce to the minimum the area of the convey- 
ing line 1 , which can be soiled with product; this config- 
uration allows wider space outside for housing the group 

35 of the supply means 5 and, last but not least, easy dis- 
mantling and reassembling operations of the latter. 
[0045] The shoulder conformation of the machine M 
structure is in the proposed case an extremely advan- 
tageous solution, for cleaning the tubes inside, visibility 

40 and accessibility of the whole line, as well as for suita- 
bility, if a working area with a controlled atmosphere is 
to be created by using laminar flows. 
[0046] Moreover, the shoulder 1 1 0, which carries can- 
tilevered thereto the working means of the stations, is 

45 advantageously situated on this part of the rear straight 
run Rp of the conveying line 1 , in which the most com- 
plicated constructively stations are situated, so as to re- 
duce the cantilevered sections of these means, which 
results in obvious advantages. 

50 [0047] The downloading station S10 is located close 
to the initial loading station S1 , so that the operator can 
easily watch both entrance and exit of the tubes 3. 
[0048] Finally, the proposed machine is compact, 
functional and easy for verify, cleaning and maintenance 

55 operations. 

[0049] Moreover, it has a complete equipment for 
working with tubes made of metal as well as of synthetic 
material. 
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ond closing station (S6), and having means for 
applying a code on said tubes (3); 

a trimming station (S8), situated in said rear 
5 straight run (Rp), downstream of said code ap- 

plying station (S7), and having cutting means 
acting on prefixed portions of said tubes (3) of 
synthetic material, exceeding a closing line of 
their bottom; 

10 

a station (S9) for expulsion of rejected articles, 
which is situated in said second curved portion 
(T2) of the conveying line (1), downstream of 
said trimming station (S8), and which removes 

15 the tubes (3) considered defective from the 

conveying line (1); a download station (S10), 
situated in said second curved portion (T2), 
downstream of said station (S9) for expulsion 
of rejected articles and having second convey- 

20 ing means, which remove the tubes (3) from the 

conveying line (1 ) and place them onto an outlet 
line (7); 

motor means for intermittent operation of said 
25 conveying line (1), in time relation with the 

working means of said stations, according to 
steps equal to the distance between said grip- 
ping means (2). 

30 2. Machine as claimed in claim 1, characterized in 

that said fore straight run (Ra) and rear straight run 
(Rp) of the conveying line (1 ) are parallel and in that 
said curved joining portions (T1 , T2) are semicircu- 
lar and have the same radius. 

35 

3. Machine as claimed in claim 1, characterized in 

that said rear straight run (Rp) of the conveying line 
(1 ) is situated parallel and beside a shoulder (110), 
which is defined by the structure (100) of the ma- 
40 chine (M) and which houses mechanisms for con- 
trolling working means cantilevered to the shoulder 
(1 1 0) and situated above the conveying line (1 ) and 
belonging to said working stations. 



Claims 

1. Machine for filling and closing tubes fed with their 
bottoms open and made of metal or synthetic ma- 
terial, with said machine (M) characterized in that 
it includes: 

a conveying line (1), which extends on a hori- 
zontal plane, along an endless path defined by 
two straight runs, a fore run (Ra) and a rear run 
(Rp) respectively, joined at their ends by two 
curved portions, a first curved portion (T1) and 
a second curved portion (T2), respectively, with 
said conveying line (1) having gripping means 
(2), arranged equispaced for supporting the 
tubes (3) overturned with their axis vertical; 

a loading station (S1 ), situated at the beginning 
of said fore straight run (Ra) of the conveying 
line (1) and having first conveying means, 
which take said tubes (3), fed one by one in a 
selected position by feeding means (4) and 
load them onto said gripping means (2); 

a cleaning station (S2), situated in said fore 
straight run (Ra) of the conveying line (1), 
downstream of said loading station (S1), and 
having means for cleaning the inside of said 
tubes (3) fastened to said gripping means (2); 

an orienting station (S3), situated in the same 
fore straight run (Ra), downstream of said 
cleaning station (S2), and having mans for ro- 
tating said tubes (3) on their vertical axis, so as 
to bring the prints made on the tubes to a se- 
lected angular position; 

a filling station (S4), situated in a position cor- 
responding to said first curved portion (T1) of 
the conveying line (1 ), having supply means (5) 
for supplying batched quantities of liquid or 
paste product into said tubes (3); 

at least one first closing station (S5) for metallic 
tubes, situated at the beginning of the rear 
straight run (Rp) of the conveying line (1), 
downstream of said filling station (S4), and hav- 
ing means for acting on the open bottom of said 
metallic tubes (3) for closing them; 

a second closing station (S6) for synthetic 
tubes, situated in said rear straight run (Rp), 
downstream of said first closing station (S5), 
and having means for acting on the open bot- 
tom of said synthetic tubes (3), for closing them; 

a code applying station (S7), situated in said 
rear straight run (Rp), downstream of said sec- 



45 4. Machine as claimed in claim 1, characterized in 
that said supply means (5) are removably fastened 
to the structure (100) of said machine (M) by quick 
connection means. 

50 5. Machine as claimed in claim 1, characterized in 
that said means situated in said second closing sta- 
tion (S6) for tubes of synthetic material, include 
heat-welding means, connected to a head (6), 
which moves vertically, and which is lowered, in its 

55 working step, onto the tube (3) dwelling in the sec- 
ond closing station (S6). 

6. Machine as claimed in claim 1, characterized in 
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that said download station (S10) is located on said 
conveying line (1), near said loading station (S1). 
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